Recently we observe the growing interest in the field of nitroso oxides being isomers of nitrocompounds. They are strong oxidizers, can eliminate 
Introduction
Recently, isomers of nitrocompounds -nitroso oxides ( Fig. 1 ) received great interest [1] [2] [3] [4] [5] [6] [7] [8] . These compounds are potential oxidants, sources of singlet oxygen, easily abstract hydrogen atoms, can serve as the sources of atomic oxygen. Study of nitroso oxides and their reactions are important for the correct creation of the photochemical oxidation mechanisms of large number of the N-O -containing compounds, including various photochemical reactions nitrocompounds.
The problem formulation
The main aim of our investigation is to test the following hypothesis: the photochemical reactions of the organic compounds by nitrocompounds in the triplet state often involve the in situ formation of nitroso oxides.
The transition state searching methodology
We determined the geometries of the transition states (TS) in the reactions under study by means of the QST2 and QST3 procedures from the Gaussian03 computer program package [9] . The criteria of correctness of the TS geometry determination was an existence of the only imaginary frequency for the system under study. Besides, we have used the reaction coordinate recovery method to check the calculation results by means of IRC method.
The DFT calculations with the all geometry parameters optimization were performed in the rank of the uB3LYP platform.
The first step of our study was a choice of a method of calculations and its verification for the compounds involved in the study. The relevant results are shown in Table 1 and 2. 
Results and discussions
Consider the possibility of the in situ nitroso oxides formation in the course of the photochemical reaction of nitro compounds with nitrosocompounds.
HNO + HNO ↔ HNO* + HNO 2 **
When simulating the reaction, as well as similar ones we have noticed that the TS geometry in the reaction contained fragments that could be identified as a nitroso oxide moiety. Upon further study of the geometry as well as the IR spectra of transients we revealed the similarities in the structure and the frequencies of vibrations of the respective groups of atoms in the TS and in nitroso oxides.
The geometries of the TS in the nitroso oxides were compared with the geometries of nitroso oxides optimized to find the energy minima. The calculation was performed using the Gaussian 03w method UB3LYP/6-311 G (d)*. The results are shown in Table 3 .
Nitrosooxide (S) Nitrosooxide (T) Fig. 1 . Nitroso oxides in the singlet and triplet state
The possibility of occurrence of reaction 1 can be estimated by its activation energy which is in accordance with Table 4 for the triplet state of the participants is of 1.66 kcal mol -1 and 86.40 kcal mol -1 for the singlet state. Fig. 2 shows the TS itself where one can easily find the nitroso oxide fragment. A comparison of its geometrical parameters optimized for minimum of energy revealed that we could see also the same nitroso fragments in the TS and in the shown in the table 3. A comparison of its optimized geometrical parameters for ones for nitroso oxide itself is given in 
Conclusions
Based on the data obtained we can state that the reactions occur mainly in the triplet states by the oxygen atom transfer; they proceed via TS with the nitroso oxide predominantly in the triplet state; the geometries of the nitroso oxide fragments in the transition states are close to the corresponding geometries of the nitroso oxides themselves; the structure of the transition states are essentially independent of substituents.
